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INTRODUCTION: Meckel’s diverticulum is the most common congenital gastrointestinal anomaly. How-
ever, only 2% of cases are symptomatic. It can cause intestinal obstruction by various mechanisms as
volvulus, adhesions, Littre’s hernia, intussusception.
CASE PRESENTATION: An unusual case of internal herniation of small bowel loops into complete her-
nia sac formed by unusual mesentery of Meckel’s diverticulum which was present upto the adhesive
band, extending from tip of the Meckel’s diverticulum to the adjacent mesentery of small intestine lead-
ing to small bowel obstruction (SBO). Diverticulectomy with resection of adjacent ileum with ileo-ileal
anastomosis was done.
DISCUSSION: Internal herniation by MD leading to SBO is an extremely rare complication. In literature,
cases of internal hernia through mesentry of Meckel’s diverticulum, through mesodiverticular band,
adhesion of inﬂamed end ofMD to corresponding base ofmesentry, ﬁbrous cord extending upto umblical
wall have been reported but in our case, patient had both adhesion band along with internal herniation
into sac formed by unusual mesentry of the meckel’s diverticulum and the adhesion band. Preoperative
diagnosis is often difﬁcultwith only 6–12% of cases diagnosed correctly. Surgical intervention is indicated
for patients with intestinal obstruction or high risk of incarceration.
CONCLUSION:Meckel’s diverticulum causing internal hernia is rare event. It’s presentation due to hernia-
tionof bowel loops into sac formedbymesentery attached todiverticulumand the adhesion is rarest,with
non speciﬁc signs and symptoms. Early diagnosis and prompt treatment prevent further complications.
© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Meckel’s diverticulum (MD) is the most common congenital
malformation of gastrointestinal tract [1–4]. It is the remanant
of omphalomesenteric duct which is normally obliterated by 7th
week of gestation. Most patients are asymptomatic. Those patients
who develops symptoms are due to its complications which could
be bowel obstruction, hemorrhage, diverticulitis, perforation or
other umbilical lesions [1,3,4]. Small bowel obstruction is the most
common presentation in adults accounting for 1/3rd of all symp-
tomatic cases [4].
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2. Case report
A 14 year old male presented to Emergency with complaint of
pain abdomen with history of constipation with passage of ﬂatus,
vomiting (5–6 episodes) and mild abdominal distension since 3
days. Patient also gave history of minor blunt trauma abdomen
4 days back and subsequently, a day later patient developed the
symptoms. On abdominal examination, the abdomenwas soft, non
tender andbowel soundswerepresentwith soft stools onper rectal
examination. Ultrasound abdomen revealed dilated gut loops with
ﬂuid in pelvis suggestive of SBO. X-ray abdomen revealed multiple
air ﬂuid levels.
Fluid resuscitation and antibiotics were started and patient was
put on conservative management and patient had relief of symp-
toms with passage of stools and ﬂatus but again after 2 days
developed the features of SBO for which exploratory laparotomy
was undertaken for the persistent feature of SBO. Intra-operatively,
jejunum was collapsed with proximal ileal loop distension. About
50 cms away from ileo-caecal junction, was herniated loops of
bowel through unusualmesentery ofMeckel’s extending frombase
http://dx.doi.org/10.1016/j.ijscr.2015.03.005
2210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Showing hernial sac formed by the unusualmesenterywith herniated bowel
loops and ﬂuid and Meckel’s diverticulum encircling the sac.
Fig. 2. Another view showing Meckel’s diverticulum arising from ileum along with
hernial sac and its contents.
Fig. 3. Showing two parts of sac with its content, one formed by mesentery along
adhesion band with its mouth and other by mesentery along diverticulum with its
mouth.
of diverticulum to the bandwhichwas running from it’s tip to adja-
cent mesentry encircling the herniated loops of intestine forming
a complete hernial sac (Figs. 1–3). The attachment of the diverticu-
lum along with its adhesive band was rotated over the hernial sac
in such a way thus giving the appearance of bilobed sac (Fig. 5b).
Careful manual reduction of herniated loops was done (Fig. 4)
and the band was released which revealed Meckel’s diverticulum
with its mesentery forming the hernial sac (Fig. 5a). Diverticulec-
tomy with its mesentery and adjacent portion of the ileum with
ileo-ileal anastomosis was done in single layer. After proper peri-
toneal toileting, abdomen was closed over an abdominal drain.
Post operative periodwasuneventful andpatient remained asymp-
tomatic in subsequent follow ups. Biopsy of diverticulum revealed
ectopic gastric and pancreatic tissue with inﬂammatory cells.
Fig. 4. After reduction of hernial contents, showing diverticulum, adhesion band
and the attached mesentery.
Fig. 5. (a) After division of the band showing the diverticulum and attachedmesen-
tery. (b) Showing bilobed appearance of the sac.
3. Discussion
Meckel’s diverticulum is the remnant of the Vitello intestinal
duct. It normally regresses between the ﬁfth and seventh week of
fetal life. If this regression fails, various anomalies can occur which
includesMeckel’s diverticulumwith/without ﬁbrous cord attached
to the abdominalwall, an umblical intestinal ﬁstula, enterocystoma
oranumblical adenoma[3,4].Of theseMDis themost commoncon-
genital gastrointestinal anomaly. MD is present in approximately
1–3% of the population with equal incidence in males and females
[3] but symptoms are commonly present in males [5]. It is a true
diverticulum containing all layers of the ileal wall containing het-
erotrophic tissue [5]. It arises from the anti-mesenteric border of
the ileum, situated between 30 and 150 cms from ileo-caecal valve
[6] and receiving its blood supply from a remnant of the vitelline
artery [7]. Most of these are clinically silent and often an incidental
ﬁndingat laparotomy. Symptomsariseswhenassociatedwithcom-
plicationswhich occurs in 4% of cases [5] including gastrointestinal
bleeding, diverticulitis, and small bowel obstruction [2–5]. Clinical
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manifestations of complicatedM.D. are frequently non speciﬁc and
canmimic other pathologic conditions such as appendicitis, crohns
disease, cholecystitis and peptic ulcer [7]. Various mechanisms by
which it can cause intestinal obstruction [3,5,6].
• Volvulus of small intestine around ﬁbrous band extending from
Meckel’s diverticulum to umbilicus.
• Intussusception.
• Littre’s hernia: incarceration of the diverticulum in inguinal and
femoral hernia.
• Entrapment of small bowel beneath mesodiverticular band.
• Adhesions secondary to diverticulitis.
• Enterolithiasis causing impaction inﬂammation.
• Herniation of gut through loop formed by adhesion band extend-
ing between the diverticulum and base of the mesentery.
• Neoplasm obstruction.
• Bezoar lodged in diverticulum inY shapedpantaloons pattern [7].
Internal hernia caused by entrapment of the small intestine
accounts only 0.5–4.1% of intestinal obstruction cases [1]. Most
commonly, it occurs through mesentry of small intestine. Internal
herniation by MD leading to SBO is an extremely rare complica-
tion [8] and it should be considered in patients with obstructive
symptoms, especially in younger people without previous abdom-
inal surgery. A case of internal hernia throughmesentry ofMeckel’s
diverticulum has been reported by Dalinka et al. [9]. Several other
cases have been reported of internal herniation due to adhesion of
inﬂamed end ofMD to corresponding base ofmesentry by Papazio-
gas et al. [7] and Lin et al. [1], through mesodiverticular band by
Jain and Sahi [5] and Srinivas and Cullen [6], ﬁbrous cord extend-
ing upto umblical wall by Maia et al. [2] and Aggarwal et al. [4].
But in our case patient had both adhesion band extending from tip
of diverticulum to adjacent mesentry along with internal hernia-
tion of gut into a sac formed by unusual mesentry of the meckel’s
diverticulumand theadhesionband. Suchunusualpresentationhas
not been reported so far in the literature. Preoperative diagnosis is
often difﬁcult with only 6–12% of cases diagnosed correctly [10].
Abdominal radiographs may be useful if enteroliths are present,
which can be seen as peripheral calciﬁcation with a radiolucent
center ultrasonograms may suggest evidence of a round or tubular
cystic lesion, however, this can often mimic a dilated bowel loop.
The use of barium studies is limited, due to poor barium ﬁlling of
the obstructed bowel [7]. Computed tomography is usually the gold
standard imaging modality however, identifying MD as the cause
of obstruction can be difﬁcult. Though, in internal hernia, cluster-
ingof bowel loops and stretched crowdedandengorgedmesenteric
vesselsmay be suggestive features [2]. However, due to emergency
situation and limitations of the imaging modalities in identifying
complications ofMD, typically the diagnosis ismade only at laparo-
tomy. Surgical intervention is indicated for patients with intestinal
obstruction or high risk of incarceration. The treatment option is
surgical resection with diverticulectomy and reduction of internal
herniation.
4. Conclusion
Meckel’s diverticulum causing internal hernia and intestinal
obstruction is rare event. Its presentation due to herniation of
bowel loops into sac formedbymesentery attached todiverticulum
and the adhesion is rarest, with non speciﬁc signs and symptoms.
Therefore, there is high mortality rates associated with this type of
internal hernia [2]. Early diagnosis and prompt treatment prevent
further complications and prolonged hospitalization.
Conﬂict of interest
There is no conﬂict of interest among all the authors.
Presentation details
None.
Funding details
Self funded.
Consent of patient
Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of thewritten consent is available for review by the Editor-in-Chief
of this journal on request.
References
[1] C.W. Lin, S.M. Kuo, G.Y. Diau, K.C. Chen, Internal herniation of ileum caused by
band of Meckel’s diverticulum, J. Med. Sci. 31 (2) (2011) 079–080.
[2] D.S. Maia, M. Ferreira Junior, R.G. Viegas, et al., Bowel obstruction in Meckel
diverticulum, Arq. Bras. Cir. Dig. 26 (July–September (3)) (2013) 244–245.
[3] Y. Narjis, H. Halfadl, A. Agourram, K. Rabbani, A rare internal herniation in
adult: Meckel’s diverticulum, Indian J. Surg. 76 (February (1)) (2014) 5–7.
[4] B.K. Aggarwal, S. Rajan, A. Aggarwal, R. Gothi, R. Sharma, V. Tandon, CT
diagnosis of Meckel diverticulum in a paracolic internal hernia, Abdominal
Imaging 30 (2005) 56–69.
[5] V. Jain, S. Sahi, A rare fatal case of internal hernia caused by Meckel’s
diverticulum in a paediatric patient, Open J. Paediatr. 1 (2011) 17–19.
[6] G.N.S. Srinivas, P. Cullen, Intestinal obstruction due to Meckel’s diverticulum:
a rare presentation, Acta Chir. Belg. 107 (2007) 64–66.
[7] B. Papaziogas, I. Makris, P. Tsiaousis, G. Chatzimavroudis, G. Paraskevas, K.
Atmatzidis, An unusual case of intestinal obstruction by a Meckel’s
diverticulum, AUMJ 34 (1) (2007) 55–59.
[8] C.A. Chen, L.H. Lin, T.F. Chen, S.H. Huang, Congenital mesenteric defect with
internal herniation: a case report, Fu-Jen J. Med. 8 (2) (2010) 123–127.
[9] M.K. Dalinka, J.F. Wunder, R.D. Wolfe, Internal hernia through the mesentery
of a Meckel’s diverticulum, Radiology 95 (April (1)) (1970) 39–40.
[10] H.B. Hawkins, Jr. J.D Slavin, R. Levin, R.P. Spencer, MEckel’s diverticulum:
internal hernia and adhesions without gastrointestinal bleeding–ultrasound
and scintigraphic ﬁndings, Clin. Nucl. Med. 21 (December (12)) (1996)
938–940.
Open Access
This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are
credited.
